Sequence confirmation of chemically modified RNAs using exonuclease digestion and matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
A broadly applicable, robust, and rapid method for complete sequence confirmation of highly modified oligonucleotides containing a mixture of 2'-deoxy, 2'-fluoro, 2'-o-methyl, abasic and ribonucleotides is presented. The passenger (sense) and guide (antisense) strands from synthetic short interfering RNA duplexes (siRNA) were digested individually using both 5'- and 3'-exonucleases and the resulting ladders were analyzed using matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry. Conditions for enzymatic digestion and MALDI-TOF mass analysis were investigated and optimized, and the digestion pattern and sequence coverage of each strand was discussed. Complete sequence confirmation for the antisense strands of four synthetic RNA duplexes was obtained, whereas a three-base sequence gap in the 5'-end was observed for all four sense strands. A general strategy is proposed for routine sequence confirmation of highly modified oligonucleotides, and the potential for complete automation of the method is also discussed.